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(57) mm] 

^'i7Xglii'^^>'UX (Rous associated viru 
s 2. RAV-2) 4*0]^g^?f^^^=i-HT^iifi 

msi^nfcR Av~ 2 ^^^^^mmmi^ 
m^'r^RAv~2^^mm^mmo)&m-j3mo rav 

-27'P'^-r>iUXDNAcJ;0. *53. 8kbC0DNA?£fr 
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(2) 

1 

m^m I ] ^gtt^ nfc R A V - 2 m^m^w^mmm 

V-2S5l5)£^¥^3^^«W^Ci:^1fgS!i:-r^RA i^? 
V - 2 **»^¥'B^^O®(ig*So 

[0 0 0 1] 

(Rous associated virus 2. RAV-2) fiJ^Oj^K 
[0 0 0 2] 

m%(r)^^i\ i^g?»^l^RNA^^^<i:bTDNA 
^^'&^'r^»5^T^0. RNAfic?¥ftDNA:?}?U^^- a? 

^tOiijllC#l^ mRNAci;D c DNA^^'&/St~^fc56 

mum^x$>D. ifimh^tix^^^c mmmommn^t so 

LX\t. i^^-^)V hU- (Journa 

1 of Biochemistry ) . ^1 0 359 7 4-9 7 8 

M (1 9 8 8) tcis3S$nTi^^'b(^7;?^^'So -r^^cct^ 

-t. RAV-2^^M-7hUE^it6^iS^mi::iS^ 
[0 0 0 3] 

mmmmmfs.±.\z. igg±mtc^sn^RAv-2 
15. m.^^'^mnom^'f'\mm^nx^^'r. ms^m 

RAv-2d&*ffie¥»^-^n-K-r^iae^^4$ 

SU. gi3ge^^^fflV^rcRAV-2d&*35e¥»^OSi 
[0 0 0 4] 

%0^<OmiCD%BJ^Sm^$nfcRAV-2*3l^ia5e¥P 5^? 



4$M¥7 - 3 9 3 7 8 

2 

^iHs^lCM-r^o :*:^0J(7)^2CO^B^tSRAV- 2 S 

^mm.^mM(Dm^i5mzm\^. m\<owm^M^=i'^ 
R A V - 2 ^^mB:^mm ^t^ 

[0 0 0.5] *%0^*eti. RAV-2yn«i7-f;UXD 
NAiO. RAV-2fi5fei^K¥»^3ie^^^«^^ 
tj2 6 8 5 b p(0DNA^^n-n>i^-r^;i^(c^5*i 
U stce:(Z)DNA»ffr^&'&ty:/^x5 H^^AL;^ca 

[0 0 0 6] j^T> ifmrn^M^p^mzmm^o ^^^m 

(1) r:y hU*0ft^*l^mt::RAV-2^iS^$ 
2yD'>'i';i/X<&tf^o 

(2) >^aO'1';VX^DNA#^^<^tUT, Ag t 1 0 

(3) ^-r::/^'J-J:0. gWc?)DNA»Tlt^^r^7 

(4) 77-^0:0, @Wc7)jS^&^^^^i3-KT^ii 

(5) ^OT'^X^ H^^itC^AL. @W(DDXA»f 

(6) ^^^tD^cffiSE^J^^SiXbT, iS^K^gi^^£:=] 

3>ffi (pcRS) \z^-oxmm'^o 

(7) iii|@$nfcDNASfr)t^£r:feJiaf^T^^T^;ti6 

\^^^Z.ti)^X^. '^^m<DUm\t. ^J^«^:l/+:x^" 
/;D-->i:/, 7 ^^K^hU- T-rry;!/ (Mole 
cular cloning , a Laboratory Manual ) |g 7 5-^1 7 
8H, n-jUHXT'U >yA-A-^:^^^ hU-tUIS 
(1 9 8 2) lCf2®^nTV^^o 

[0 0 0 7] yD'i7^;i.xDNAti, ^J;ii^;*:cD^7i: 
^i^S^i^^^ 1 0%T'>>^jfam^^tTi!i4^il^ffllgft^T 

^^mn^. mm\z^xLrcRAv-2m&f' (rn 

A) O-i )l7.^^<Dm^^nmzJ;:r>X. Zfu^^ 

xDNAti. '^\z:=.u h')mm<Dm&#imi^T\zmi2,^ 
^n^\z\t. mm^i^MU^x<Dmmf)mmtu^. ^ 
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(3) 

3 

/NW^av— (Journal of Molecular Biolog 
y) . ^26 ^365-369H (1967) ] <J> 
(C J: o T:K51' D N A ^ ©iR-r ^ <. 
[0 0 0 8] r(DDNA^SiM^?g-e^mbL'. «SJ^«7 
7->?/<^^-A g t 1 O^lg'&^it, ^n^^>t:h 

0iJ^«C6 0 Oh f l*lC^^$i^7'U-K± 

[0 0 0 9] X<7 U-n>^7^lC>t^V^^'/u-7^iL.T 
t^. ^j;ltjtRAV~ 2 ^S3i:(7)^»:7X^ffi':7-r;i/X (Ro 
us sarcoma virus. RSV) c7)iJ?^^ffi^^±^€n- H 
-r ^ <^-Se^&^k'-^^^ b <7) ^ ffl t/^ -5 ^ 
^-So RS V<oafe^cO:^SB2^Jtiir;l' (Cel 

1), ^32 ^853-8691 (1983) a? 

nfc7 7->^^Hicii^E{kb, e:n75^e)77->^DNA^ 

S^Mf^o C0DNAJ:Of¥ASfr>i-^^Offlb3i^;'^^ 
□ — ->i/^^3^". ^iJxtipBR 3 2 2. pUC 1 
8, pTV 1 1 SN^tCiK^^-tir^o il<D77 
-vONA^n-^Mi?^^^'c7'7X^ 

[0 0 10] ^C7)iitrLT@WODNAe?rM-<£:?Sit-® 
A^it. :/^X^ ^Jx^ipTVll 

8Ntc^n->>fb-r^«'&tclJ. 7>t:xU>iS^14^^tg 
igtcSiRT^ili:;;^f^T^^o ^7 n- Wb^tafcDN AOO 

[0 0 11] *^HJ^^)ti, ±i2RS Vc^i^SE^'iJ:^^^ 
gB^J^(0ie5?i]S^ 2 :/ D -T^D N A ^f^SJ b 

T^<y7U-^X^'J"->^b, *^3. 8kbOD 

)t(DffiSffi^jCD-e5^*^bfcc ^<D:SSSa?^J^@S^iS 
<0gc!^JS^3iC^-ro SIC. SiBSfid^J^RSVa)^n 
^^itKT-S>C^iC<]:0. 84-2868C/) 
gp^tcR A V - 2 Y^^t.m:>n 
^ 2 6 8 5 bp(^^^^&if^^b;^Co -^C03™K®^<^^ 

[0 0 12] :;*:tc, sajnjgoffi^^JS^ i ic^^n^n- 



4$r^¥7 - 3 9 3 7 8 

<7)ia3^j#^ 4 5 n^^n^ y ^-r i^t p c 
RStcTDNA^&ii«iibfco rn^y^-rv-^fflv>^ 

:6=lK> (ACT) (DfttflCEc OR h=^, SERf? 

±=i K >OT«ttc S a c I it^ h ^aSA b^c. 
[0 0 13] ^mz. m^-^ntt^ViPMYy^^^^^^ 

\z. Me^(7)T8St'e^i^iKSE?'J^#AbTt)SV>. e 
¥i^ie@d^Ji:bTfi. X>:H >^Y-^;i/ (The EM 
BO Journal) . m3#. ^2 4 3 7-2 4 4 2H (19 

8 4) \z%zm-^nx\^^i^mwjm^'y^-^v^ -ni 

-ompAi hO'h<J^t'^h^. j^Mfe^-r^^^ffi^^iirSlt^t) 

e>tl> ii(lii$nrc:DNAe9r)t^Ec oR I <hS a c IT 
JlLSbfc^, 7^7 A^ KpTVl 1 8N (^Sjga) CD 

Rit-r h{cSll^7l/-A;0^'&"5 J:'5tc^^$-&;to S 

i^«gBe?^J^£}f Abfco ^:Oci:^EibT, RAV~2a* 
J£g^^3g^^=l-r^7'7 A5 H P T 8 R A V^^g^b 
(^1) o 'Jk\Z. pT8RAV=&;*cMJM10 9^ 
tC^Ab. RAV-2fi5l^ffie^»^^^]g'r^?^Ke 
m*=£f^SbfCo ^J^HS^^t^Escherichia coli JMl 
09/PT8RAV ^^^n, X^ii^BK^^X^I^ 

ft^g^^^lCFERM F - 1 3 7 1 6 tbT^f^^tX 

[0 0 14] i^e^B^Stt^^^i^-r^^^iStbTti, 

7^U;W7 5 Fy;l/mm»:E!l (SDS-PAGE) 
[0 0 15] 

[^ss«?*j] ^xy\zis^wmimm^mi^ti^^ i^%mt 
[0 0 16] %im\\ 

(1) yP'i^-f jUADNACOlSK 

10B%WI§9P (^^>M. S^feP^^DA^) 3i@/j^^ 

HU7'v>ffiS CO. 5% (w/v) h'J7'v>. 0. 
2% (w/v) EDTA^^>ll/^*y=l^A7x-ht:< 
(Dulbecco's phosphate saline ) (2{ii;^^^ 

>^-i. ^yntt) -t?i 0fS{cl^S^bfc^sS4'T3 ox: 
•c*5 2 o^r^7^^K^l^•r^] tcj:Ds^«s*i^mco.M 

fflt^&5% (v/v) 0f^tli"^'>iMffi (H^^bfiEtt) 
5% (v/v) hU:/K-A;^A7x-h:/aA^£:^ty 
^-^/;KEagle) MEMSlfe (:¥y=iti:)_ 1 0 0 m 1 ^ 
An/cD-^-^b^'I/ (7 7>'Vn>#3027, ^^7h>- 
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(4) 

5 

x^=^>V>?±, lggSfiJ8 5 0 cm^ ) 3*H0, 5 

t:TO. 3 r pma)3iSTlHlgi&SU, {^^^H^fr-:? 
Tco igSMfe3SSlC4^U:/U> (TJUKU^yf^a) ^ 
^J!jO (lOMg/ml) baflJigli^iS^5!LiiUit<^^« 
Sf^^^^SbfCo 

#W5SBff J: 0 A¥) ^^tJTNE^»fi$ (1 OmM N 
IJ7.-HCI pH7. 5. 100 mM NaCK 1 
mM EDTA) 2 0 m 1 ^±tS4^ h^KCjD^^ il ^IC 

EMlgiaS Oml >&jSUnUigg^M5&Ufc:o ^^30@ 

'J>^v>M^ (20Tnl) mJ&'^^W.LTc. Z.n^ 
^}^LrzMEU^m5 Om\ ^m^^r^^U ^iC2 5 
mKDlOmM NUX~HCl pH7. 8, 10m 
M EDTATSfe^LfCo MtC dCOfflfitC 6 0 -ClC^i^ 
b^c, 1%SDS, 1 OmM hUX-HCi pH 
7. 8. 10 mM EDTA 20ml ^SO^Sfflfla^^^S 

mmtAmLfc. 2 5 o o o r pmrmr^^^Du^c^. 
±m^\Bi^LTz. cn^zmmmmso us/m\\zu^ 

7t:Tm^1Sf5^ii:fco ^iS^. C:(D^?StcTE^» 
fg^dOmM h'jX-HCl pH8. 0, 1 mM 
EDTA) 'Vm^VTcyjiy-J^'^MX^ ^^'P:^^\zm 

ya^7-1';^x^bU;^cRAV~2^ife^^^t^DNA 30 

[0 0 17] (2) Xi7U-:^>^ 
:i(D':/a^^ )V7.^^tSDNAm^(^l 0 m g^Ec o 
R I 2 O^ffiTJlLgU, ^cO?t7xy-;i/jE!LS^ffo 

/c. ;inic2fg^a)x^y-;u^jn^-7 ot:T3 0 53- 
fii1^}tL;^c^. ^'6^>Sl^^fTi^\ DNA^lBliRL;to ^ 

(DDNA^i Q u loTEmmmzmmvTzo Z.<DDN 

AmW,l u U-Ec OR IJflJ^UAc:7 7-v^^^^-A 
g t 1 0 (X h^^x->^t) 1 u I ^JDA, T4DN 
AU;(f— if 1 0 omffi^^ffil^^U:^— tf^ar?g (6 6mM ^ 

hUX-HCl pH7. 6. 6. 6mM MgCl 
2 , lOmM DTT, 0. 5mM ATP) ^ 1 6X: 

2mM'7;l/H-X&r;:2mM MgSO^ ^^t^h-rf 

cn\z^mi.rcy7-'j}^^m^. 3 7*0-^1 sm^^-^ 

y^n^-h^nntzmz. 0. 7 %7i^a-x^f!^ 50 



^mW'7 - 3 9 3 7 8 

6 

u-h\zmmL. c:n^3 7^:^-^^^^, :/y-^ 

^m^^ittc. *tl, S^lXlQfi <@(^77-xy7- 

tt) (C^^b, yn-:/DNA<J: 6 XS S C (IXSS 
C:0. 1 5M NaCl. 0. 015M ^X>K*:h 
HU-^A, pH7. 0). bxy'yn-ym aix'fy 
J\-ym: 0. 0 2% (W/V) TpUfc'xjUfaUH 
>, 0. 0 2% (W/V) '^'>ifiim7;uy5X 0. 0 
2% (W/V) 7-<n-jl/4 0 0) , RZS\ 0 Oag/ 
m 1 ^ftit ^ D N A U if- V 3 >^f£ 

cf^-e. 6 Ot;T-^/W:/U^-f X^-^rfcc 7'n-yD 

N A \tRm^<Di&nmn 2 d n a • m 

P] ATPT»l*ttg^Lfct)0=&>9i.^^Co *l::2xs 
SC. 0. 5%SDS^^3^^#?^T5 5t:. M 
iCfslSt^^JSTM or. bj^m. 2lp]7^>ll/^-^«fe^b 
fcc 7>r Jl/:$'-=£iiiiaEt'aTT. -Bfe. -7 0t:Tt 
-h7':^:t^77^-^ffofco ^lOOlS^. 3^(Z)7l^':/ 

I 9<h^^L.fc, 

[0 0 18] (3) ffiSia^^jc^ft:^ 

S^SSWIl- (2) Tt§<bnfc3(icD77->^7'7-^^ 
^n^*n4 0 0 u 1 COSMi^ffi^ (5. 8gCDNaC 
K 2g(^MgSO^ •7H2O, 50ml<7)lM h 
gx-HC I pH7. 5. 5ml C02%-tf^^>^l 

u 7 h;ucoas*ic?§^Ufct>c7)) i;:^?it. 4*0^- 
m. 7 7-v^&^ai^-t^ito 3f@oy^-^7fi3i^(7)77 
-xi^^n^^ni 0/i 1 ^^Sfi^ji - (2) (D^o\z^ 
^vrz^^±mwmohi\ (D^^mo. smiic^^^ 

-y:, 1 0 Om I C0L-7^DXtSJ&4^T4-6P#[H]i&ilb 
^^$ti:;^Co MIC^IS?S^ig'6L^^^^.(/^T. DNa 
s e I (S^Siitt) RZSRNa s e A (iy^-rW) 

5 iig/mKDm&izr^^^oizmx. 37^:^305^ 

mMLTz. Cintrl/l 0§(?)2. 5M NaCK 2 
0%7}^'Jx^U>yun";U6 0 0 O^^JD;^, 4t:, i 
^F^M^Ufc^. 7 7-x^^i^'L^lHliKLrco iBlULTc^ 

n'en<Dyr-i^^2m\<Dsui^mmzmMb. 7x 
y-^pjajl, 7xy->ii/-^'PDJJ^;uA®3iS.i/^Do 
ts)VAmm^m\ sici / 1 o §o 3 M@^g2:h ^ u 
Ai2f&fi<7)x^y-;i^^liDA;to ;^n^-7 0t:. 1 
mmnwi^^ DNA^s^MiKurco ;*:tc. ^in^coD 

NA^Ec OR ITiS!l31U, 1 %T:^D-xy;VlCTm 
^^Slib. 7 7-Vci:0^0tB$nfcDNA^M'^£:lI]« 
LX. x-^>Xffl^^:^-M 1 3mp 1 8 i^M^ 

ft) oEc oR i-y--r htc^-ry-v3>u. ity^n 

nfc1t:/i7 o->^M 13mpl8-KI.l ^^^L 
M 1 3 m p 1 8 - K 1 1 (D^Xm}^(Dmmmn(D- 
g8^=^Dv-i7X>XfflX'< U-va >4^^V h (SfSji 
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(5) 



- 3 9 3 7 8 



8 



X>'>— X if US A (Proceedings of the Na 

tional Academy of Sciences of the USA) , US 3 
^7648^7652H (1986) ) t it^T^ 

;ii:[;:<tD, 8 4-2 8 6 scoSB^t::^^^^ 

[0 0 19] (4) RAV-2S5K}£^^i^^^a^^ 

^n^:/^'f V-^^fiKL. PCR^^ffofco 'r/cj:b 
^n^coy^-r*^— 1 0 0 pmo 1 (h. IngCDM 
1 3mp 1 8 - K I 1 ^fil 0 0 M 1 ^9 5 

t:T3 0e>, SSrTl^J-. 7 2t:T2JJ'<^^f^TPC 

y;l/mm^^ct!l-C53^tffLfciS«> *5J2. 7kbcDDNArr 

i^^m^mzmmbx^^rc. ;ioDNA^it^EcoR 

i^sac i^n^n2 0mfi:TM3lL, I^SIS^^T 

Saiib/c'^^^'-pTV 1 1 8N (3:Sj§tt:) \Z. T4 
DNAU^"- tf^fflt^^TiSg^^i^fCo ^COpTVllS 
NC7) 1 a c T'U^-^-C^TSiElCR AV- 2 S^fej^^^ 
^ 3 - K r ^iS^^T^^tf A ^ nfc^^^ - ^ p 
T8RA(h^^Lfc. SIC, RAV-2^*3S^^S^?g 

t-?5:t»-^, 2/xg(DAIl®5^?if:^^^75^"P I N-III - 
ompAi ^^BamHI 2 0#eT5aSb. ^co^S. ^ 

^m^t^itLfc. cn^s3.\ irmmv. thu-t. 
y;u«m^i!]iCctoT*^jo. 9kbv<Dm^^^i^E^\^ 

^AM. m^LTz. 'A\Z. 2Mg(^pT8RA=£:Sma I 
S:i;Sal 1 &2 0mfirTj[l31b. yj^y-JimmtX 

^ y-ji^izmz^K^DNA^m^iy. cn^5tic#fce 
^m^^m ^ T 4 D N A u ^-^^m ^^xm^ $ "^tc. 

^IC^y^X^ K^pTS RAV^^^L/fc. pT8RA 
VcO<g^^<£[MU::^t"o 'A\Zs pTSRAV&A^S 
JMl 0 9=^tC2§AU. RAV-2^*iS?^^»5g3ie 
^^^W-r^f^Me^f*^^#;to ^J^HSm^^^rEscher 
ichia coli JM109/pT8RAV ^^U. XlgS^f^l^ 

^^x^^xllt£^PiW5^f?f^c^f^tfc (f erm p - 1 

3 7 1 6) o 

[0 0 2 0] (5) R AV- 2^*jffii^^^^C0?^Sff. 



ax^iii 0 om 1 q^, 3 7x:xmto^mi^^ tmm 

^0. 4mM!ry^cC^J:^irjiin^, l^iZ-m^m^m^f 
fz. iSS^, ®*^-is^L^[HliKU--Si^SDS-PAGE 

^^n^6^=^mm9 8 o o o<D^>/^^^;^?^ig56'i)n 

J^fco ^iSctC. Escherichia coli JM109/pT8RAV COigSS 
^^i^2 0mM 'J>g^iS«?^pH7. 5, 15mM ^ 
if? -;<jl/;^j-/HXi5'/-;k 1 OmM EDTA'^T®^ 

2o%f}^'^^^m'AtLx]B\u^nfc. ^(DWi^^MA 

^lOmM ^)>mmmm pH7. 5, SOmM K 
CK SmMiS-Z^I/^^-ZhX^y-Jk 0. 2% / 
x-rtyKP40 (NP-40) . 1 0 %^U-trD->/l/tr 

^DEAE-52*^A (;^3"7A$a2 Om 1 , 7^yh 

omu^x<Dmm&^MxmmLrz. ^yv^'ysy^ 

SOrnM bgx-HClpH8. 3. lOmM Mg 
Cl2 , 3mM v?:tXU-r h-;U (DTT) . 5 0 

mM N a c 1 ic«b-ifts«f ^m^-mmm'&^m 

"^Lfz. -rt^t)^^ 50mM hUX-HCl. 1 0 m 
M MgCi2 , 3mM DTT. SOmMNaCl. 
2 0 ug/m 1 #>J7rx;UK/:tU:f^5 

Cpoly(rA) •oligo(dT)]. 100m 
M [3 H] -TTP (5'^>^> h U4^X7x- h) 

(2 2 2 d pm/pmo 1) ^r/O. 1% NP-40 
\Z^y^^yBy^WiX. 2 0al<O^T, 3 7^, 3 

o^>rpiK/?£;^itfc« ai^co^^. i^aigKc iiss4 o 

S-PAGEl:c}:-:3Ti^«TUfc^C5, :^^fi*59 8 0 

1 8N^^T'5^fli^ J M 1 0 ^mz-o^^xn^o^m. 

U^^-oTz. C:n6i:0. Escherichia coli JM109/pT8RA 
V l«;J;MCRAV"2fi*M^^»^^^^tTl^fCo 
4^ [0 0 2 1] 

%ffi;5:RAV-2S*i£e^»^t^®e^^ 

[0 0 2 2] 
[E^J^] 

[0 0 2 3] ffi^^rl 
E^JC7)fi$ : 2685 



Escherichia coli JM109/pT8RAV (PERM P-13 
7 1 6) 7>hfvU >5 0 M g/m 1 ^^t^L-:/ 50 N 4^ D : illli^ 
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(6) 4^^¥7 -3 9 3 7 8 

9 10 

W3\(D1^^ : cDNA to niRNA 
W3\ : 

ACT GTT GCG CTA CAT CTG GCT ATT CCG CTC AAA TGG MG CCA GAC 45 
Thr Val Ala Leu His Leu Ala He Pro Leu Lys Trp Lys Pro Asp 
5 10 15 

CAC ACG CCT GTG TGG ATT GAC CAG TGG CCC CTT OCT GAA GGT .^AA 90 
His Thr Pro Val Trp He Asp Gin Trp Pro Leu Pro GIu Gly Lys 

20 25 30 

CTT GTA GCG GTA ACG CAA TTA GTG GAA AAA GAA TTA CAG HA GGA 135 
Leu Val Ala Val Thr Gin Leu Val Glu Lys Glu Leu Gin Leu Gly 

35 40 45 

CAT ATA GAA CCC TCA CTT AGC TGT TGG AAC ACA CCT GTC TH GTG 180 
His He Glu Pro Ser Leu Ser Cys Trp Asd Thr Pro Val Phe Val 

50 55 60 

ATC CGG AAG GCT TCC GGG TCT TAT CGC TTA TTG CAT GAC HA CGC 225 
He Arg Lys Ala Ser Gly Ser Tyr Arg Leu Leu His Asp Leu Arg 

65 70 75 

GCT GH AAC GCC MG CTT GTT CCT TTT GGG GCT GTC CAA CAG GGG 270 
Ala Val Asn Ala Lys Leu Val Pro Phe Gly Ala Val Gin Gin Gly 

80 85 90 

GCG CCA GTT CTC TCC GCG CTC CCG CGT GGC TGG CCC CTG ATG GTT 315 
Ala Pro Val Leu Ser Ala Leu Pro Arg Gly Trp Pro Leu Met Val 

95 100 105 

CTA GAC CTC AAG GAT TGC TTC TTT TCT ATC CCT CTT GCG GAA CAA 360 
Leu Asp Leu Lys Asp Cys Phe Phe Ser He Pro Leu Ala Glu Gin 

110 115 120 

GAT CGC GAA GCT TTT GCA TTT ACG CTC CCC TCT GTG MT AAC CAG 405 
Asp Arg Glu Ala Phe Ala Phe Thr Leu Pro Ser Val Asn Asn Gin 

125 130 135 

GCC CCC GCT CGA AGA TTC CAA TGG MG GTC TTG CCC CM GGG ATG 450 
Ala Pro Ala Arg Arg Phe Glu Trp Lys Val Leu Pro Gin Gly Met 

140 145 150 

ACC TGT TCT CCC ACT ATC TGT CAG TTG GTA GTG GGT CAG GTG CTC 495 
Thr Cys Ser Pro Thr He Cys Gin Leu Val Val Gly Gin Val Leu 

155 160 165 

GAG CCC TTG CGA CTC MG CAC CCA GCT CTG CGC ATG HG CAT TAT 540 
Glu Pro Leu Arg Leu Lys His Pro Ala Leu Arg Met Leu His Tyr 

170 175 180 

ATG GAC GAT CTT HG CTA GCC GCC TCA AGT CAT GAT GGG HG GM 585 
Met Asp Asp Leu Leu Leu Ala Ala Ser Ser His Asp Gly Leu Glu 

185 190 195 

GCG GCA GGG MG GAG GTT ATC GGT ACA TTG GM AGA GCC GGG TTC 630 
Ala Ala Gly Lys Glu Val He Gly Thr Leu Glu Arg Ala Gly Phe 

200 205 210 

ACT AH TCG CCG GAT MG ATC CAG AGG GAG CCC GGA GTA CM TAT 675 
Thr He Ser Pro Asp Lys He Gin Arg Glu Pro Gly Val Gin Tyr 

215 220 225 

CTT GGG TAG MG TTA GGC AGT ACG TAT GTA GCA CCC GTA GGC TTG 720 
Leu Gly Tyr Lys Leu Gly Ser Thr Tyr Val Ala Pro Val Gly Leu 

230 235 240 
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GTA GCA GAA CCC AGG ATA GCC ACC TTG TGG GAT GH CAA MG CTG 765 
Val Ala Glu Pro Arg He Ala Thr Leu Trp Asp Val Gin Lys Leu 

245 250 255 

GTG GGG TCA CTT GAG TGG CTT CGC CCA GCG TTA GGG ATC CCG CCA 810 
Val Gly Ser Leu Gin Trp Leu Arg Pro Ala Leu Gly He Pro Pro 

260 265 270 

CGA CTG ATG GGT CCC TTT TAT GAG CAG TTA CGA GGG TCA GAT CCT 855 
Arg Leu Met Gly Pro Phe Tyr Glu Gin Leu Arg Gly Ser Asp Pro 

275 280 285 

MC GAG GCG AGG GAA TGG AAT CTA GAG ATG AAA ATG GCC TGG AGA 900 
Asn Glu Ala Arg Glu Trp Asn Leu Asp Met Lys Met Ala Trp Arg 

290 295 300 

GAG ATC GTA CAG CTT AGC ACT ACT GCT GCC HG GAA CGA TGG GAG 945 
Glu He Val Gin Leu Ser Thr Thr Ala Ala Leu Glu Arg Trp Asp 

305 310 . 315 

CCT GCC CAG CCT CTG GAA GGA GCG GTC GCT AGA TGT GAA CAG GGG 990 
Pro Ala Gin Pro Leu Glu Gly Ala Val Ala Arg Cys Glu Gin Gly 

320 325 330 

GCA ATA GGG GTC CTG GGA CAG GGA CTG TCC AGA CAC CCA AGG CCA 1035 
Ala He Gly Val Leu Gly Gin Gly Leu Ser Thr His Pro Arg Pro 

335 340 345 

TGT HG TGG TTA TTC TCC ACC CAA CCC ACC AAG GCG TU kZI GCT 1080 
Cys Leu Trp Leu Phe Ser Thr Gin Pro Thr Lys Ala Phe Thr Ala 

350 355 360 

TGG TTA GAA GTG CTC ACC CTT TTG AH ACT AAG CTA CGC GCT TCG 1125 
Trp Leu Glu Val Leu Thr Leu Leu He Thr Lys Leu Arg Ala Ser 

365 370 375 

GCA GTG CGA ACC HT GGC AAG GAG GTT GAT ATC CTC CTG HG CCT 1170 
Ala Val Arg Thr Phe Gly Lys Glu Val Asp He Leu Leu Leu Pro 

380 385 390 

GCA TGC TTC CGG GAG GAC CTT CCG CTC CCG GAG GGG ATC CTG TTA 1215 
Ala Cys Phe Arg Glu Asp Leu Pro Leu Pro Glu Gly He Leu Leu 

395 400 405 

GCA CTT AGG GGG TTT GCA GGA AAA ATC AGG AGT AGT GAC ACG CCA 1260 
Ala Leu Arg Gly Phe Ala Gly Lys He Arg Ser Ser Asp Thr Pro 

410 415 420 

TCT ATT HT GAC ATT GCG CGT CCA CTG CAT GTT TCT CTG .AAA GTG 1305 
Ser He Phe Asp He Ala Arg Pro Leu His Val Ser Leu Lys Val 

425 430 435 

AGG GH ACC GAC CAC CCT GTG CCG GGA CCC ACT GTC TTT ACC GAC 1350 
Arg Val Thr Asp His Pro Val Pro Gly Pro Thr Val Phe Thr Asp 

440 445 450 

GCC TCC TCA AGC ACC CAT AAA GGG GTG GTA GTC TGG AGG GAG GGC 1395 
Ala Ser Ser Ser Thr His Lys Gly Val Val Val Trp Arg Glu Gly 

455 460 465 

CCA AGG TGG GAG ATA AAA GAA ATA GTT GAT TTG GGG GCA AGT GTA 1440 
Pro Arg Trp Glu He Lys Glu He Val Asp Leu Gly Ala Ser Val 

470 475 480 

CAA CAA CTG GAG GCA CGC GCT GTG GCC ATG GCA CTT CTG CTG TGG 1485 
Gin Gin Leu Glu Ala Arg Ala Val Ala Met Ala Leu Leu Leu Trp 
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485 490 495 

CCG ACA ACG CCC ACT AAT GTA GTG ACT GAC TCT GCG TTT GIT GCG 1530 
Pro Thr Thr Pro Thr Asn Val Val Thr Asp Ser Ala Phe Val Ala 

500 505 510 

AAA ATG TTA CTC AAG ATG GGA CAG GAG GGA GTC CCG TCT ACA GCG 1575 
Lys Met Leu Leu Lys Met Gly Gin Glu Gly Val Pro Ser Thr Ala . 

515 520 525 

GCA GCT m ATT HA GAG GAT GCG HA AGC CAA AGG TCA GCC ATG 1620 
Ala Ala Phe He Leu Glu Asp Ala Leu Ser Gin Arg Ser Ala Met 

530 535 540 

GCC GCC GTT CTC CAC GTG CGG AGT CAT TCA GAA GTG CCA GGG HT 1665 
Ala Ala Val Leu His Val Arg Ser His Ser Glu Val Pro Gly Phe 

545 550 555 

nC ACA GAA GGA AAT GAC GTG GCA GAT AGC CAA GCC ACC TH CAA 1710 
Phe Thr Glu Gly Asn Asp Val Ala Asp Ser Gin Ala Thr Phe Gin 

560 565 570 

GCG TAT CCC TTG AGA GAG GCT AAA GAT CTT CAT ACC GCT CTC CAT 1755 
Ala Tyr Pro Leu Arg Glu Ala Lys Asp Leu His Thr Ala Leu His 

575 580 585 

ATT GGA CCC CGC GCG CTA TCC AAA GCG TGT AAT ATA TCT ATG CAG 1800 
He Gly Pro Arg Ala Leu Ser Lys Ala Cys Asn He Ser Met Gin 

590 595 600 

CAG GCT AGG GAG GH GTT CAG ACC TGC CCG CAT TGT MT TCA GCC 1845 
Gin Ala Arg Glu Val Val Gin Thr Cys Pro His Cys Asn Ser Ala 

605 610 615 

CCT GCG TTG GAG GCC GGG GTA AAC CCT AGG GGT TTG GGA CCC CTA 1890 
Pro Ala Leu Glu Ala Gly Val Asn Pro Arg Gly Leu Gly Pro Leu 

620 625 630 

CAG ATA TGG CAG ACA GAC TTT ACG CTT GAG CCT AGA ATG GCT CCC 1935 
Gin He Trp Gin Thr Asp Phe Thr Leu Glu Pro Arg Met Ala Pro 

635 640 645 

CGT TCC TGG CTC GCT GTT ACT GTG GAC ACC GCC TCA TCA GCG ATA 1980 
Arg Ser Trp Leu Ala Val Thr Val Asp Thr Ala Ser Ser Ala He 

650 655 660 

GTC GTA ACT CAG CAT GGC CGT GTT ACA TCG GTT GCT GCA CAA CAT 2025 
Val Val Thr Gin His Gly Arg Val Thr Ser Val Ala Ala Gin His 

665 670 675 

CAT TGG GCC ACG GCT ATC GCC GTT TTG GGA AGA CCA AAG GCC ATA 2070 
His Trp Ala Thr Ala He Ala Val Leu Gly Arg Pro Lys Ala He 

680 685 690 

AAA ACA GAT AAC GGG TCC TGT TTC ACG TCT AAA TCC ACG CGG GAG 2115 
Lys Thr Asp Asn Gly Ser Cys Phe Thr Ser Lys Ser Thr Arg Glu 

695 700 705 

TGG CTC GCG AGA TGG GGG ATA GCA CAC ACC ACC GGG AH CCG GGA 2160 
Trp Leu Ala Arg Trp Gly He Ala His Thr Thr Gly He Pro Gly 

710 715 720 

AAT TCC CAG GGT CAA GCT ATG GTA GAG CGG GCC MC CGG CTC CTG 2205 
Asn Ser Gin Gly Gin Ala Met Val Glu Arg Ala Asn Arg Leu Leu 

725 730 735 

.^AA GAT AAG ATC CGT GTG CTT GCG GAA GGG GAC GGC TTT ATG AAA 2250 
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[0 0 2 4] si^m^ 

gS^JO:^^ : 25 

mmoym : Si? 
mo^ : 



Lys Asp Lys He Arg Vai Leu Ala Glu Gly .Asp Gly Phe Met Lys 
740 745 750 

AGA ATC CCC GCC AGC AAA GAG GGG GAA CTA CTA GCC AAA GCA ATG 2295 
Arg He Pro Ala Ser Lys Gin Gly Glu Leu Leu Ala Lys Ala Met 
755 760 765 

TAT GCC CTC AAT CAC TTT GAG CGT GGT GAA AAC ACG m ACA CCG 2340 
Tyr Ala Leu Asn His Phe Glu Arg Gly Glu hsn Thr Lys Thr Pro 
770 775 780 

GTA CAA AAA CAC TGG AGA CCT ACC GTT CTl ACA GAA GGA CCC CCG 2385 
Val Gin Lys His Trp Arg Pro Thr Val Leu Thr Glu Gly Pro Pro 
785 790 795 

GTT AAA ATA CGA ATA GAG ACA GGG GAG TGG QAk AAA GGA TGG AAC 2430 
Val Lys He Arg He Glu Thr Gly Glu Trp Glu Lys Gly Trp Asn 
800 805 810 

GTG CTA GTC TGG GGC CGA GGT TAT GCC GOT GTG MC AGG GAC 2475 
Val Leu Val Trp Gly Arg Gly Tyr Ala Ala Val Lys Asn Arg Asp 
815 820 825 

ACT GAT AAG GTT AH TGG GTA CCC TCT CGA A^G GTT m CCG GAC 2520 
Thr Asp Lys Val He Trp Val Pro Ser Arg Lys Val Lys Pro Asp 
830 835 840 

ATC ACC CAA AAG GAT GAG GTG ACT MG .^AA GAT GAG GCG AGC CCT 2565 
He Thr Gin Lys Asp Glu Val Thr Lys Lys Asp Glu Ala Ser Pro 
845 850 855 

CTT TTT GCA GGC ACT TCT GAC TGG ATA CCC TGG GGA GAC GAG CAA 2610 
Leu Phe Ala Gly Ser Ser Asp Trp He Pro Trp Gly Asp Glu Gin 
860 865 870 

GAA GGA CTC CAA GAA GAA GCC GCC AGC MC MG CM GM GGA CCC 2655 
Glu Gly Leu Gin Glu Glu Ala Ala Ser Asn Lys Gin Glu Gly Pro 
875 880 885 

GGA GM GAC ACC CTT GCT GCC MC GAG ACT 2685 
Gly Glu Asp Thr Leu Ala Ala Asn Glu Ser 
890 895 
2 ATCCTAGGAA GAGATTGTCT GCAGG 25 

[0 0 2 5] SB^J#^ : 3 
E^^icoS^ : 3252 

m^com : 

(^J^DNA) hn^Dv^- 

E^icoa^ : cDNA to inRNA 

MTTCCCATG CGAMGTCTC GGGACATGAT AGAGnGGGG GHATTMCC GAGACGGGTC 60 

GnGGAGCGA CCCCTGCTCC TTTTCCCCGC CGTAGCTATG GTTAGGGGGA GTATCCTAGG 120 

MGAGATTGT CTGCAGGGCC TAGGGCTCCG CTTGACMAT TTGTAGGGAG GGCCACTGTT 180 

CnACTGTTG CGCTACATCT GGCTATTCCG CTCAMTGGA AGCCAGACCA CACGCCTGTG 240 

TGGATTGACC AGTGGCCCCT TCCTGMGGT AMCTTGTAG CGGTMCGCA ATTAGTGGM 300 

AmPikmC AGTTAGGACA TATAGMCCC TCACTTAGCT GnGGMCAC ACCTGTCTTT 360 

GTGATCCGGA AGGCTTCCGG GTCTTATCGC TTAHGCATG ACTTACGCGC TGTTA^CGCC 420 

MGCTTGTTC CTTTTGGGGC TGTCCMCAG GGGGCGCCAG TTCTCTCCGC GCTCCCGCGT 480 

GGCTGGCCCC TGATGGTTCT AGACCTCMG GATTGCTTCT TTTCTATCCC TCTTGCGGM 540 

CMGATCGCG MGCTTTTGC ATHACGCTC CCCTCTGTGA ATMCCAGGC CCCCGCTCGA 600 
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AGATTCCMT GGAAGGTCTT GCCCCAAGGG ATGACCTGTT CTCCCACTAT CTGTCAGTTG 660 

GTAGTGGGTC AGGTGCTCGA GCCCTTGCGA CTCAAGCACC CAGCTCTGCG CATGTTGCAT 720 

TATATGGACG ATCimGCT AGCCGCCTCA AGTCATGATG GGTTGGAAGC GGCAGGGAAG 780 

GAGGTTATCG GTACATTGGA AAGAGCCGGG TTCACTATTT CGCCGGATM GATCCAGAGG 840 

GAGCCCGGAG TACAATATCT TGGGTACAAG TTAGGCAGTA CGTATGTAGC ACCCGTAGGC 900 

nGGTAGCAG AACCCAGGAT AGCCACCTTG IGGGATGHC .^AAAGCTGGT GGGGTCACTT 960 

CAGTGGCTTC GCCCAGCGTT AGGGATCCCG CCACGACTGA TGGGTCCCTT TTATG,1GCAG 1020 

mCGAGGGT CAGATCCTAA CGAGGCGAGG GAATGGAATC TAGACATGAA AATGGCCTGG 1080 

AGAGAGATCG TACAGCTTAG CACTACTGCT GCCnGGAAC GATGGGACCC TGCCCAGCCT 1140 

CTGGAAGGAG CX5GTCGCTAG ATGTGAACAG GGGGCAATAG GGGTCCTGGG ACAGGGACTG 1200 

TCCACACACC CAAGGCCATG TnGTGGTTA TTCTCCACCC AACCCACCAA GGCGTTTACT 1260 

GCTTGGTTAG AAGTGaCAC CCTTTTGATT ACTAAGCTAC GCGCHCGGC AGTGCGAACC 1320 

rrTGGCAAGG AGGTTGATAT CCTCCTGTTG CCTGCATGCT TCCGGGAGGA CCTTCCGCTC 1380 

CCGGAGGGGA TCCTGTTAGC ACTTAGGGGG HTGCAGGAA AAATCAGGAG TAGTGACACG 1440 

CCATCTAm nGACAHGC GCGTCCACTG CATGTTTCTC TGAA.OTGAG GGTTACCGAC 1500 

CACCCTGTGC CGGGACCCAC TGTCTTTACC GACGCCTCCT CAAGCACCCA TAAAGGGGTG 1560 

GTAGTCTGGA GGGAGGGCCC AAGGTGGGAG ATAAAAGAAA TAGTTGATTT GGGGGCAAGT 1620 

GTACAACAAC TGGAGGCACG CGCTGTGGCC ATGGCACTTC TGCTGTGGCC GACAACGCCC 1680 

ACTAATGTAG TGACTGACTC TGCGTTTGTT GCGAAAATGT TACTCAAGAT GGGACAGGAG 1740 

GGAGTCCCGT CTACAGCGGC AGCTTTTATT HAGAGGATG CGTTAAGCCA AAGGTCAGCC 1800 

ATGGCCGCCG TTCTCCACGT GCGGAGTCAT TCAGAAGTGC CAGGGTTTTT CACAGMGGA 1860 

MTG.ACGTGG CAGATAGCCA AGCCACCTTT CAAGCGTATC CCTTGAGAGA GGCTA.'^AGAT 1920 

CnCATACCG CTCTCCATAT TGGACCCCGC GCGCTATCCA MGCGTGTAA TATATCTATG 1980 

CAGCAGGCTA GGGAGGTTGT TCAGACCTGC CCGCATTGTA AnCAGCCCC TGCGHCGAG 2040 

GCCGGGGTAA ACCCTAGGGG mGGGACCC CTACAGATAT GGCAGACAGA CTTTACGCTT 2100 

GAGCCTAGAA TGGCTCCCCG TTCCTGGCTC GCTGTTACTG TGGACACCGC CTCATCAGCG 2160 

ATAGTCGTM CTCAGCATGG CCGTGTTACA TCGGTTGCTG CACA.\CATCA TTGGGCCACG 2220 

GCTATCGCCG HTIGGGAAG ACCAAAGGCC ATAAAAAGAG ATAACGGGTC CTGTnCACG 2280 

TCTAAATCCA CGCGGGAGTG GCTCGCGAGA TGGGGGATAG CACACACCAC CGGGATTCCG 2340 

GGAAATTCCC AGGGTCAAGC TATGGTAGAG CGGGCCAACC GGCTCCTa^A AGATAAGATC 2400 

CGTGTGCTTG CGGAAGGGGA CGGCTHATG AAAAGAATCC CCGCCAGCAA ACAGGGGGA,^ 2460 

CTACTAGCCA AAGCAATGTA TGCCCTCAAT CACTTTGAGC GTGGTGAAAA CACGAAAACA 2520 

CCGGTACAAA AACACTGGAG ACCTACCGTT CTTACAGAAG GACCCCCGGT TAAAATACGA 2580 

ATAGAGACAG GGGAGTGGGA AAAAGGATGG AACGTGCTAG TCTGGGGCCG AGGTTATGCC 2640 

GCTGTGAAAA ACAGGGACAC TGATAAGGTT ATTTGGGTAC CCTCTCGA^A GGTTA.^ACCG 2700 

GACATCACCC AAAAGGATGA GGTGACTAAG AAAGATGAGG CGAGCCCTCT miGCAGGC 2760 

AGTTCTGACT GGATACCCTG GGGAGACGAG CAAGAAGGAC KQhAGkkGk AGCCGCCAGC 2820 

MCAAGCAAG AAGGACCCGG AGAAGACACC CTTGCTGCCA ACGAGAGTTA ACTATAnCT 2880 

CATTATTGGT GTCCTGGTCT TGTGTGAGGT TACGGGGGTA ACGAGCTGAT GTTCACmC 2940 

TCGAGCAGCC GGGGAACCH TGGATTACAT GGGCCAGCCG TACAGGCCAA ACGGAinCT 3000 

GCCTTTCTAC ACAGTCAGCC ACCTCCCCTT nCAAACATG TTTGATAGGT ATCCCGTCCC 3060 

CTATTTCTGA GGGTGATTTT AAGGGATATG TCTCTGATAA TTGCACCACT TTGGA.\CCTC 3120 

ACCGGTTAGT CTCGAGAGGC ATTCCTGGCG GACCTGAGAA CAGCACAACC CTTACCTATC 3180 

AGAAGGATTC ATGCTTGTTG TTAAAGCTGA ATGTGTCTCT GTTGGACGAG CCATCAGAAC 3240 

TACAACTGCT AG 3252 
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CAACGAATTC GACTGTTGCG CTACATCTG 29 
[0 0 2 7] ffi^J#^:5 
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ATMGAGCTC TTMCTCTCG TTGGCAGC 28 
mi] HpT8RAV(D<«lllIT^^c 
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(51) lot. CI. 5 mmn jfp^mmm f i mi^^Mm 

C12R 1:92) 
(C12N 9/12 
C12R 1:19) 

C12R 1:92) 

(72mmm mm mk (72)^0^^ 
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